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A method, system and computer program product for ensur-
ing a desired distribution of images in a multimedia docu-
ment (e.g., yearbook, slideshow). A desired distribution of
facial signatures in a multimedia document to be created by
the user is received. Upon receiving an image to be added to
the multimedia document by the user, a facial signature for
a face detected in the image is generated. The current
number of instances of the facial signature in the multimedia
document is then determined. A determination is then made
as to whether the current number of instances of the facial
signature meets the desired distribution. An indication is
then provided to the user as to whether the current number
of instances of the facial signature meets or does not meet
the desired distribution. In this manner, the user can ensure
a desired distribution of images in the multimedia document.
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ENSURING A DESIRED DISTRIBUTION OF
IMAGES IN A MULTIMEDIA DOCUMENT
UTILIZING FACIAL SIGNATURES

TECHNICAL FIELD

The present invention relates generally to creating mul-
timedia documents, and more particularly to ensuring a
desired distribution of images in a multimedia document
(e.g., yearbook, slideshow, video, website) utilizing facial
signatures.

BACKGROUND

Generating a multimedia document, such as a yearbook or
slideshow, that includes a set of images that is representative
of all the individuals that belong to a group (e.g., sports
team, class, school) is difficult, especially when the size of
the group is large. For example, it takes a lot of effort and
time in creating a yearbook for the graduating class of a high
school that includes pictures of class members and school
activities (e.g., sports). The creator(s) of the yearbook may
want to ensure that a particular class member is not overly
or inadequately represented in comparison to the other class
members in order to provide fairness and increase member
enjoyment. For example, the creator(s) of the yearbook may
want to ensure that the yearbook does not include many
images of a particular class member (e.g., twenty pictures of
an individual) while only including a single image of
another class member. However, the creator(s) of the year-
book may have hundreds or thousands of images of hun-
dreds of class members to choose to include in the yearbook.
As a result, it may be overwhelming for the creator(s) of the
yearbook to ensure that each class member is adequately
represented in the yearbook and that there are not some class
members that are overly represented in the yearbook.

Currently, a multimedia document, such as a slideshow,
may be generated by selecting an image for inclusion in the
slideshow, where the image has associated facial detection
information. A face location is determined in the selected
image based on the facial detection information and the
selected image is cropped based on the determined face
location to generate a cropped image depicting the included
face. The cropped image is inserted into a slide associated
with the slideshow. However, there is not currently an
approach in ensuring a specific distribution of images in the
slideshow, such as ensuring a particular member of a group
is not overly or insufficiently represented in the slideshow.

Furthermore, a multimedia document, such as a yearbook,
may be designed and created utilizing a facial recognition
module for identifying a subject in a photo and tagging the
photo with an identity of the subject. Identifying the subject
may include comparing the photo to a plurality of previously
tagged photos to identify the subject. However, there is not
currently an approach in ensuring a specific distribution of
images in the yearbook. For example, there is not currently
an approach in ensuring that each individual in the class
includes a minimum number of images in the yearbook.
Neither is there currently an approach in ensuring that there
is a certain percentage of images out of the total number of
images in the yearbook of a particular individual in the class.

Therefore, there is a need in the art for ensuring a desired
distribution of images in a multimedia document (e.g.,
yearbook, slideshow, video, website).

BRIEF SUMMARY

In one embodiment of the present invention, a method for
ensuring a desired distribution of images in a multimedia
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document comprises receiving a desired distribution of
facial signatures in the multimedia document. The method
further comprises receiving an image to be added to the
multimedia document. The method additionally comprises
inspecting the image for instances of faces. Furthermore, the
method comprises generating a facial signature for a face
detected in the image. Additionally, the method comprises
determining a number of instances of the facial signature in
the multimedia document. In addition, the method comprises
determining, by a processor, a desired distribution for the
facial signature in the multimedia document based on the
received desired distribution of facial signatures in the
multimedia document. The method further comprises pro-
viding an indication that the number of instances of the
facial signature in the multimedia document meets or does
not meet the desired distribution for the facial signature in
the multimedia document based on the number of instances
of the facial signature in the multimedia document and the
desired distribution for the facial signature in the multimedia
document. In this manner, the user can ensure a desired
distribution of images in the multimedia document (e.g.,
yearbook, slideshow, video, website).

Other forms of the embodiment of the method described
above are in a system and in a computer program product.

The foregoing has outlined rather generally the features
and technical advantages of one or more embodiments of the
present invention in order that the detailed description of the
present invention that follows may be better understood.
Additional features and advantages of the present invention
will be described hereinafter which may form the subject of
the claims of the present invention.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

A better understanding of the present invention can be
obtained when the following detailed description is consid-
ered in conjunction with the following drawings, in which:

FIG. 1 illustrates a network system configured in accor-
dance with an embodiment of the present invention;

FIG. 2 illustrates a hardware configuration of a computing
device for practicing the principles of the present invention
in accordance with an embodiment of the present invention;

FIG. 3 is a flowchart of a method for establishing a set of
facial signatures to be compared with facial signatures of the
faces detected in images added to a multimedia document
using a set of source images and rules regarding identifying
facial signatures in the set of source images in accordance
with an embodiment of the present invention;

FIG. 4 is a flowchart of a method for establishing a set of
facial signatures to be compared with facial signatures of the
faces detected in images added to a multimedia document
using a training set of desired facial signatures in accordance
with an embodiment of the present invention; and

FIGS. 5A-5B are a flowchart of a method for ensuring a
desired distribution of images in a multimedia document in
accordance with an embodiment of the present invention.

DETAILED DESCRIPTION

The present invention comprises a method, system and
computer program product for ensuring a desired distribu-
tion of images in a multimedia document (e.g., yearbook,
slideshow, video, website). In one embodiment of the pres-
ent invention, a desired distribution of facial signatures in a
multimedia document to be created by the user is received.
For example, the user may specify that all facial signatures
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should have 5 to 10 occurrences in the multimedia docu-
ment. Upon receiving an image to be added to the multi-
media document by the user, a facial signature for a face
detected in the image is generated, such as by using a facial
recognition algorithm. The current number of instances of
the facial signature in the multimedia document is then
determined. The desired distribution of the facial signature
(the facial signature generated) is determined based on the
received desired distribution of the facial signatures in the
multimedia document. For example, the desired distribution
of the facial signatures in the multimedia document may
indicate that the number of images of such a facial signature
to be included in the multimedia document is to correspond
to the average number of images of the other facial signa-
tures used in the multimedia document. A determination is
then made as to whether the current number of instances of
the facial signature meets the desired distribution. An indi-
cation is then provided to the user as to whether the current
number of instances of the facial signature meets or does not
meet the desired distribution. If the number of instances of
the facial signature does not meet the desired distribution,
then images from a set of source images with a facial
signature that match the generated facial signature may be
provided to the user to be added to the multimedia document
if the current number of instances of the facial signature is
below the desired distribution. Alternatively, images from
the multimedia document with a facial signature that match
the generated facial signature may be displayed to the user
to be removed from the multimedia document if the current
number of instances of the facial signature is above the
desired distribution. In this manner, the user can ensure a
desired distribution of images in the multimedia document
(e.g., yearbook, slideshow, video, website).

In the following description, numerous specific details are
set forth to provide a thorough understanding of the present
invention. However, it will be apparent to those skilled in the
art that the present invention may be practiced without such
specific details. In other instances, well-known circuits have
been shown in block diagram form in order not to obscure
the present invention in unnecessary detail. For the most
part, details considering timing considerations and the like
have been omitted inasmuch as such details are not neces-
sary to obtain a complete understanding of the present
invention and are within the skills of persons of ordinary
skill in the relevant art.

Referring now to the Figures in detail, FIG. 1 illustrates
a network system 100 configured in accordance with an
embodiment of the present invention. Network system 100
includes a computing device 101 connected to a database
102 via a network 103. Computing device 101 may be any
type of computing device (e.g., portable computing unit,
Personal Digital Assistant (PDA), smartphone, laptop com-
puter, mobile phone, navigation device, game console, desk-
top computer system, workstation, Internet appliance and
the like) configured with the capability of connecting to
database 102 via network 103. A hardware configuration of
a computing device 101 is discussed below in connection
with FIG. 2.

Network 103 may be, for example, a local area network,
a wide area network, a wireless wide area network, a
circuit-switched telephone network, a Global System for
Mobile Communications (GSM) network, Wireless Appli-
cation Protocol (WAP) network, a WiFi network, an IEEE
802.11 standards network, various combinations thereof,
etc. Other networks, whose descriptions are omitted here for

5

10

15

20

25

30

35

40

45

50

55

60

65

4

brevity, may also be used in conjunction with system 100 of
FIG. 1 without departing from the scope of the present
invention.

Database 102 is configured to store a set of facial signa-
tures to be compared with the facial signatures of the faces
detected in the images added to a multimedia document
(e.g., yearbook, slideshow, video, website) as discussed
further below in connection with FIGS. 3-4 and 5A-5B.
While FIG. 1 illustrates a single database 102, network
system 100 may include any number of databases 102 that
stores the set of facial signatures to be compared with the
facial signatures of the faces detected in the images added to
a multimedia document as discussed further below.

Referring now to FIG. 2, FIG. 2 illustrates a hardware
configuration of a computing device 101 (FIG. 1) for prac-
ticing the principles of the present invention in accordance
with an embodiment of the present invention.

As illustrated in FIG. 2, computing device 101 has a
processor 201 coupled to various other components by
system bus 202. An operating system 203 runs on processor
201 and provides control and coordinates the functions of
the various components of FIG. 2. An application 204 in
accordance with the principles of the present invention runs
in conjunction with operating system 203 and provides calls
to operating system 203 where the calls implement the
various functions or services to be performed by application
204. Application 204 may include, for example, an appli-
cation for ensuring a desired distribution of images in a
multimedia document as discussed below in association with
FIGS. 3-4 and 5A-5B.

Referring again to FIG. 2, read-only memory (“ROM”)
205 is coupled to system bus 202 and includes a basic
input/output system (“BIOS”) that controls certain basic
functions of computing device 101. Random access memory
(“RAM”) 206 and disk adapter 207 are also coupled to
system bus 202. It should be noted that software components
including operating system 203 and application 204 may be
loaded into RAM 206, which may be computing device’s
101 main memory for execution. Disk adapter 207 may be
an integrated drive electronics (“IDE”) adapter that com-
municates with a disk unit 208, e.g., disk drive. It is noted
that the program for ensuring a desired distribution of
images in a multimedia document, as discussed below in
association with FIGS. 3-4 and 5A-5B, may reside in disk
unit 208 or in application 204.

Computing device 101 may further include a communi-
cations adapter 209 coupled to bus 202. Communications
adapter 209 interconnects bus 202 with an outside network
(e.g., network 103 of FIG. 1) thereby enabling computing
device 101 to communicate with other devices, such as
database 102 (FIG. 1).

1/0 devices may also be connected to computing device
101 via a user interface adapter 210 and a display adapter
211. Keyboard 212, mouse 213 and speaker 214 may all be
interconnected to bus 202 through user interface adapter
210. A display monitor 215 may be connected to system bus
202 by display adapter 211. In this manner, a user is capable
of inputting to computing device 101 through keyboard 212
or mouse 213 and receiving output from computing device
101 via display 215 or speaker 214.

The present invention may be a system, a method, and/or
a computer program product. The computer program prod-
uct may include a computer readable storage medium (or
media) having computer readable program instructions
thereon for causing a processor to carry out aspects of the
present invention.
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The computer readable storage medium can be a tangible
device that can retain and store instructions for use by an
instruction execution device. The computer readable storage
medium may be, for example, but is not limited to, an
electronic storage device, a magnetic storage device, an
optical storage device, an electromagnetic storage device, a
semiconductor storage device, or any suitable combination
of the foregoing. A non-exhaustive list of more specific
examples of the computer readable storage medium includes
the following: a portable computer diskette, a hard disk, a
random access memory (RAM), a read-only memory
(ROM), an erasable programmable read-only memory
(EPROM or Flash memory), a static random access memory
(SRAM), a portable compact disc read-only memory (CD-
ROM), a digital versatile disk (DVD), a memory stick, a
floppy disk, a mechanically encoded device such as punch-
cards or raised structures in a groove having instructions
recorded thereon, and any suitable combination of the fore-
going. A computer readable storage medium, as used herein,
is not to be construed as being transitory signals per se, such
as radio waves or other freely propagating electromagnetic
waves, electromagnetic waves propagating through a wave-
guide or other transmission media (e.g., light pulses passing
through a fiber-optic cable), or electrical signals transmitted
through a wire.

Computer readable program instructions described herein
can be downloaded to respective computing/processing
devices from a computer readable storage medium or to an
external computer or external storage device via a network,
for example, the Internet, a local area network, a wide area
network and/or a wireless network. The network may com-
prise copper transmission cables, optical transmission fibers,
wireless transmission, routers, firewalls, switches, gateway
computers and/or edge servers. A network adapter card or
network interface in each computing/processing device
receives computer readable program instructions from the
network and forwards the computer readable program
instructions for storage in a computer readable storage
medium within the respective computing/processing device.

Computer readable program instructions for carrying out
operations of the present invention may be assembler
instructions, instruction-set-architecture (ISA) instructions,
machine instructions, machine dependent instructions,
microcode, firmware instructions, state-setting data, or
either source code or object code written in any combination
of one or more programming languages, including an object
oriented programming language such as Smalltalk, C++ or
the like, and conventional procedural programming lan-
guages, such as the “C” programming language or similar
programming languages. The computer readable program
instructions may execute entirely on the user’s computer,
partly on the user’s computer, as a stand-alone software
package, partly on the user’s computer and partly on a
remote computer or entirely on the remote computer or
server. In the latter scenario, the remote computer may be
connected to the user’s computer through any type of
network, including a local area network (LAN) or a wide
area network (WAN), or the connection may be made to an
external computer (for example, through the Internet using
an Internet Service Provider). In some embodiments, elec-
tronic circuitry including, for example, programmable logic
circuitry, field-programmable gate arrays (FPGA), or pro-
grammable logic arrays (PLA) may execute the computer
readable program instructions by utilizing state information
of'the computer readable program instructions to personalize
the electronic circuitry, in order to perform aspects of the
present invention.
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Aspects of the present invention are described herein with
reference to flowchart illustrations and/or block diagrams of
methods, apparatus (systems), and computer program prod-
ucts according to embodiments of the invention. It will be
understood that each block of the flowchart illustrations
and/or block diagrams, and combinations of blocks in the
flowchart illustrations and/or block diagrams, can be imple-
mented by computer readable program instructions.

These computer readable program instructions may be
provided to a processor of a general purpose computer,
special purpose computer, or other programmable data pro-
cessing apparatus to produce a machine, such that the
instructions, which execute via the processor of the com-
puter or other programmable data processing apparatus,
create means for implementing the functions/acts specified
in the flowchart and/or block diagram block or blocks. These
computer readable program instructions may also be stored
in a computer readable storage medium that can direct a
computer, a programmable data processing apparatus, and/
or other devices to function in a particular manner, such that
the computer readable storage medium having instructions
stored therein comprises an article of manufacture including
instructions which implement aspects of the function/act
specified in the flowchart and/or block diagram block or
blocks.

The computer readable program instructions may also be
loaded onto a computer, other programmable data process-
ing apparatus, or other device to cause a series of operational
steps to be performed on the computer, other programmable
apparatus or other device to produce a computer imple-
mented process, such that the instructions which execute on
the computer, other programmable apparatus, or other
device implement the functions/acts specified in the flow-
chart and/or block diagram block or blocks.

The flowchart and block diagrams in the Figures illustrate
the architecture, functionality, and operation of possible
implementations of systems, methods, and computer pro-
gram products according to various embodiments of the
present invention. In this regard, each block in the flowchart
or block diagrams may represent a module, segment, or
portion of instructions, which comprises one or more
executable instructions for implementing the specified logi-
cal function(s). In some alternative implementations, the
functions noted in the block may occur out of the order noted
in the figures. For example, two blocks shown in succession
may, in fact, be executed substantially concurrently, or the
blocks may sometimes be executed in the reverse order,
depending upon the functionality involved. It will also be
noted that each block of the block diagrams and/or flowchart
illustration, and combinations of blocks in the block dia-
grams and/or flowchart illustration, can be implemented by
special purpose hardware-based systems that perform the
specified functions or acts or carry out combinations of
special purpose hardware and computer instructions.

As stated in the Background section, generating a multi-
media document, such as a yearbook or slideshow, that
includes a set of images that is representative of all the
individuals that belong to a group (e.g., sports team, class,
school) is difficult, especially when the size of the group is
large. For example, it takes a lot of effort and time in creating
a yearbook for the graduating class of a high school that
includes pictures of class members and school activities
(e.g., sports). The creator(s) of the yearbook may want to
ensure that a particular class member is not overly or
inadequately represented in comparison to the other class
members in order to provide fairness and increase member
enjoyment. For example, the creator(s) of the yearbook may
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want to ensure that the yearbook does not include many
images of a particular class member (e.g., twenty pictures of
an individual) while only including a single image of
another class member. However, the creator(s) of the year-
book may have hundreds or thousands of images of hun-
dreds of class members to choose to include in the yearbook.
As a result, it may be overwhelming for the creator(s) of the
yearbook to ensure that each class member is adequately
represented in the yearbook and that there are not some class
members that are overly represented in the yearbook. There-
fore, there is a need in the art for ensuring a desired
distribution of images in a multimedia document (e.g.,
yearbook, slideshow, video, website).

The principles of the present invention provide a means
for ensuring a desired distribution of images in a multimedia
document by utilizing facial signatures as discussed below
in connection with FIGS. 3-4 and 5A-5B. FIG. 3 is a
flowchart of a method for establishing a set of facial signa-
tures to be compared with facial signatures of the faces
detected in images added to a multimedia document using a
set of source images and rules regarding identifying facial
signatures in the set of source images. FIG. 4 is a flowchart
of' a method for establishing a set of facial signatures to be
compared with facial signatures of the faces detected in
images added to a multimedia document using a training set
of desired facial signatures. FIGS. SA-5B are a flowchart of
a method for ensuring a desired distribution of images in a
multimedia document.

As stated above, FIG. 3 is a flowchart of a method 300 for
establishing a set of facial signatures to be compared with
faces detected in images added to a multimedia document
using a set of source images and rules regarding identifying
facial signatures in the set of source images in accordance
with an embodiment of the present invention.

Referring to FIG. 3, in conjunction with FIGS. 1-2, in step
301, computing device 101 receives a set of source images.
These source images may or may not be included in the
multimedia document to be created by a user of computing
device 101. These source images are to be used to generate
a set of facial signatures that will be compared with facial
signatures of the faces detected in images added to the
multimedia document as discussed further below.

In step 302, computing device 101 receives rules regard-
ing identifying facial signatures in the set of source images.
For example, there could be a rule that images with more
than a particular number of faces (e.g., a group photograph
with a large number of individuals) do not need to be
analyzed. In another example, there could be a rule to group
images containing a specific facial signature together. In a
further example, contiguous images containing a specific
facial signature (e.g., a space signature across the document)
could be disallowed. These rules are exemplary and the
principles of the present invention are to include any rules
that may be used to specify which images may be analyzed
to identify facial signatures.

In step 303, computing device 101 identifies unique facial
signatures in the set of source images. In one embodiment,
computing device 101 identifies unique facial signatures in
the set of source images utilizing a facial recognition algo-
rithm.

In step 304, computing device 101 stores the identified
unique facial signatures in a set of facial signatures to be
compared with the facial signatures of the faces detected in
the images added to the multimedia document as discussed
further below in connection with FIGS. S5A-5B.

In step 305, computing device 101 receives a desired
distribution of facial signatures in a multimedia document to
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be created by the user of computing device 101. For
example, the user may specify that all facial signatures
should have 5 to 10 occurrences in the multimedia docu-
ment. In another example, the user could assign weights to
specific facial signatures in the set of facial signatures that
are displayed to the user (e.g., via display 215). Such
weights may be used to determine how many of each facial
signature should occur in the multimedia document. In a
further example, the default distribution of the facial signa-
tures in the multimedia document is to be equal if the user
does not provide any input.

In an alternative embodiment, the set of facial signatures
to be compared with facial signatures of the faces detected
in images added to a multimedia document may be estab-
lished using a training set of desired facial signatures as
discussed below in connection with FIG. 4.

FIG. 4 is a flowchart of a method 400 for establishing a
set of facial signatures to be compared with facial signatures
of the faces detected in images added to a multimedia
document using a training set of desired facial signatures in
accordance with an embodiment of the present invention.

Referring to FIG. 4, in conjunction with FIGS. 1-2, in step
401, computing device 101 receives a training set of images
representing the desired facial signatures. In such an
embodiment, the training set may be used to assist comput-
ing device 101 to know which facial signatures are to be
included in the multimedia document to be created by the
user.

In step 402, computing device 101 stores the desired
facial signatures in a set of facial signatures to be compared
with the facial signatures of the faces detected in the images
added to the multimedia document as discussed further
below in connection with FIGS. 5A-5B.

In step 403, computing device 101 receives a desired
distribution of facial signatures in a multimedia document to
be created by the user of computing device 101. As dis-
cussed above, for example, the user may specify that all
facial signatures should have 5 to 10 occurrences in the
multimedia document. In another example, the user could
assign weights to specific facial signatures in the set of facial
signatures that are displayed to the user (e.g., via display
215). Such weights may be used to determine how many of
each facial signature should occur in the multimedia docu-
ment. In a further example, the default distribution of the
facial signatures in the multimedia document is to be equal
if the user does not provide any input.

The images, such as images of class members in a class,
are appropriately distributed in a multimedia document (e.g.,
yearbook) using the desired distribution of facial signatures
as discussed below in connection with FIGS. 5A-5B.

FIGS. 5A-5B are a flowchart of'a method 500 for ensuring
a desired distribution of images in a multimedia document
(e.g., yearbook, slideshow, video, website) in accordance
with an embodiment of the present invention.

Referring to FIG. 5A, in conjunction with FIGS. 1-4, in
step 501, computing device 101 receives an image to be
added to the multimedia document.

In step 502, computing device 101 inspects the image for
instances of faces (faces of individuals).

In step 503, computing device 101 generates a facial
signature for a face detected in the image. In one embodi-
ment, computing device 101 generates a facial signature for
a face detected in the image utilizing a facial recognition
algorithm. In one embodiment, if computing device 101
cannot generate a facial signature for the face detected in the
image utilizing a facial recognition algorithm, then comput-
ing device 101 may determine if the face detected in the



US 9,483,687 B2

9

image is tagged thereby indicating a particular individual
and determine if the known individual has an associated
facial signature. In one embodiment, such facial signatures
are stored in database 102.

In step 504, a determination is made by computing device
101 as to whether there is a match between the generated
facial signature with a facial signature from the set of facial
signatures (discussed above in connection with steps 304
and 402).

If there is not a match with a facial signature in the set of
facial signatures, then, in step 505, the generated facial
signature is added to the set of facial signatures.

In step 506, computing device 101 sets a value of a
counter associated with the facial signature added to the set
of facial signatures to a value of one. In one embodiment, the
counter is implemented in software (e.g., application 204).
In another embodiment, the counter is implemented in
hardware or a combination of hardware and software.

If, however, there is a match with a facial signature in the
set of facial signatures, then, in step 507, computing device
101 increments a counter associated with the facial signa-
ture. In this manner, the number of instances of the facial
signature in the multimedia document will be known. Fur-
thermore, by utilizing a counter, a mapping of the person’s
identity to the facial signature is not required thereby
preserving the privacy of the individual. In one embodiment,
the counter is implemented in software (e.g., application
204). In another embodiment, the counter is implemented in
hardware or a combination of hardware and software.

Upon setting a value of a counter associated with the
facial signature added to the set of facial signatures to a
value of one in step 506 or upon incrementing the counter
associated with the facial signature in step 507, in step 508,
computing device 101 determines the current number of
instances of the facial signature in the multimedia document.
For example, the current number of instances of the facial
signature in the multimedia document will be equal to the
value of the counter discussed in connection with steps 506,
507.

In step 509, computing device 101 determines the desired
distribution of the facial signature (facial signature gener-
ated in step 503) based on the received desired distribution
of the facial signatures in the multimedia document (see
steps 305 and 403). For example, the desired distribution of
the facial signatures in the multimedia document received in
steps 305 and 403 may indicate that the number of images
with the facial signature generated in step 503 to be included
in the multimedia document is to correspond to the average
number of images of the other facial signatures used in the
multimedia document.

In step 510, a determination is made by computing device
101 as to whether the current number of instances of the
facial signature (facial signature generated in step 503) meet
the desired distribution.

If the current number of instances of the facial signature
(facial signature generated in step 503) meets the desired
distribution, then, in step 511, computing device 101 pro-
vides an indication that the current number of instances of
the facial signature (facial signature generated in step 503)
meets the desired distribution. For example, computing
device 101 may issue a notification (e.g., textual notification
with a green color) to the user indicating that the current
number of instances of the facial signature (facial signature
generated in step 503) meets the desired distribution upon
the user adding the image to the multimedia document.

Referring to FIG. 5B, in conjunction with FIGS. 1-4, if,
however, the current number of instances of the facial
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signature (facial signature generated in step 503) does not
meet the desired distribution, then, in step 512, computing
device 101 provides an indication that the current number of
instances of the facial signature (facial signature generated
in step 503) does not meet the desired distribution. For
example, computing device 101 may issue a notification
(e.g., textual notification with a red color) to the user
indicating that the current number of instances of the facial
signature (facial signature generated in step 503) is below
the desired distribution upon the user adding the image to the
multimedia document. That is, computing device 101 may
issue a notification indicating that additional images with the
corresponding facial signature need to be added to the
multimedia document to reach the desired distribution. In
another example, computing device 101 may issue a noti-
fication (e.g., textual notification with an orange color) to the
user indicating that the current number of instances of the
facial signature (facial signature generated in step 503) is
below the desired distribution upon the user adding the
image to the multimedia document. That is, computing
device 101 may issue a notification indicating that images
with the corresponding facial signature need to be removed
from the multimedia document to reach the desired distri-
bution.

In step 513, computing device 101 provides images from
the set of source images (received in step 301) with a facial
signature that match the generated facial signature (gener-
ated in step 503) to the user to be added to the multimedia
document if the current number of instances of the facial
signature (facial signature generated in step 503) is below
the desired distribution or displays the images from the
multimedia document with a facial signature that match the
generated facial signature (generated in step 503) to the user
to be removed from the multimedia document if the current
number of instances of the facial signature (facial signature
generated in step 503) is above the desired distribution. For
example, if the desired distribution of the generated facial
signature is to have four images with the corresponding
facial signature in the multimedia document and there are
only two such images in the multimedia document, then
computing device 101 may provide an indication that addi-
tional images with the corresponding facial signature need to
be added to the multimedia document. Furthermore, com-
puting device 101 may identify images from the set of
source images that match the generated facial signature
(generated in step 503), such as by using a facial recognition
algorithm, that have not yet been added to the multimedia
document thereby providing the user an opportunity to add
additional images with the corresponding facial signature to
the multimedia document to meet the desired distribution. In
another example, if the desired distribution of the generated
facial signature is to have four images with the correspond-
ing facial signature in the multimedia document and there
are five such images in the multimedia document, then
computing device 101 may provide an indication that
images with the corresponding facial signature need to be
removed from the multimedia document. Furthermore, com-
puting device 101 may identify images from the multimedia
document that match the generated facial signature (gener-
ated in step 503), such as by using a facial recognition
algorithm, that may be removed from the multimedia docu-
ment thereby providing the user an opportunity to remove
images with the corresponding facial signature from the
multimedia document to meet the desired distribution.

In this manner, the user can ensure a desired distribution
of images in the multimedia document (e.g., yearbook,
slideshow, video, website).
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Upon providing an indication that the current number of
instances of the facial signature (facial signature generated
in step 503) meets the desired distribution in step 511 or
upon executing step 513, in step 514, a determination is
made by computing device 101 as to whether the user
provides additional images to be added to the multimedia
document. If the user has additional images to be added to
the multimedia document, then computing device 101
receives an additional image to be added to the multimedia
document in step 501.

If, however, the user has completed the creation of the
multimedia document, then, in step 515, computing device
101 exports the multimedia document to a desired format.

In step 516, computing device 101 generates a summary
of the facial signature distribution in the multimedia docu-
ment for the user.

The descriptions of the various embodiments of the
present invention have been presented for purposes of
illustration, but are not intended to be exhaustive or limited
to the embodiments disclosed. Many modifications and
variations will be apparent to those of ordinary skill in the
art without departing from the scope and spirit of the
described embodiments. The terminology used herein was
chosen to best explain the principles of the embodiments, the
practical application or technical improvement over tech-
nologies found in the marketplace, or to enable others of
ordinary skill in the art to understand the embodiments
disclosed herein.

The invention claimed is:
1. A method for ensuring a desired distribution of images
in a multimedia document, the method comprising:

receiving, by a processor, a desired distribution of facial
signatures in said multimedia document;

receiving, by said processor, an image to be added to said
multimedia document;

inspecting, by said processor, said image for instances of
faces;

generating, by said processor, a facial signature for a face
detected in said image;

determining, by said processor, a number of instances of
said facial signature in said multimedia document;

determining, by said processor, a desired distribution for
said facial signature in said multimedia document
based on said received desired distribution of facial
signatures in said multimedia document;

providing, by said processor, an indication that said
number of instances of said facial signature in said
multimedia document meets or does not meet said
desired distribution for said facial signature in said
multimedia document based on said number of
instances of said facial signature in said multimedia
document and said desired distribution for said facial
signature in said multimedia document; and
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incrementing by said processor a counter associated with
the number of instances of said facial signature in said
multimedia document in response to said facial signa-
ture matching a facial signature in a set of facial
signatures to be compared with facial signatures of
faces detected in images added to said multimedia
document.

2. The method as recited in claim 1 further comprising:

receiving a set of source images;

receiving rules regarding identifying facial signatures in
said set of source images;

identifying unique facial signatures in said set of source
images; and

storing said identified unique facial signatures in a set of
facial signatures to be compared with facial signatures
of faces detected in images added to said multimedia
document.

3. The method as recited in claim 2 further comprising:

providing images to a user from said set of source images
with a facial signature that match said facial signature
to be added to said multimedia document in response to
said number of instances of said facial signature in said
multimedia document being below said desired distri-
bution for said facial signature in said multimedia
document.

4. The method as recited in claim 1 further comprising:

displaying images to a user from said multimedia docu-
ment with a facial signature that match said facial
signature to be removed from said multimedia docu-
ment in response to said number of instances of said
facial signature in said multimedia document being
above said desired distribution for said facial signature
in said multimedia document.

5. The method as recited in claim 1 further comprising:

receiving a training set of images representing desired
facial signatures; and

storing said training set of images representing desired
facial signatures in a set of facial signatures to be
compared with facial signatures of faces detected in
images added to said multimedia document.

6. The method as recited in claim 1 further comprising:

adding said facial signature to a set of facial signatures to
be compared with faces detected in images added to
said multimedia document in response to said facial
signature not matching a facial signature in said set of
facial signatures.

7. The method as recited in claim 1 further comprising:

generating a summary of a facial signature distribution in
said multimedia document.

8. The method as recited in claim 1, wherein said multi-

media document comprises one of the following: a year-
book, a slideshow, a video and a web site.
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